Cellular response to renal hypoxia is different in adolescent and infant rats.
Immature renal tubules are more tolerant to ischemia than mature renal tubules. Here we compared the developmental pattern for some cellular responses evoked by hypoxia and reoxygenation in renal proximal tubules from 10- and 40-day-old rats. Redistribution of Na(+)-K(+)-ATPase from the plasma membrane was studied by confocal microscopy techniques in primary cultured renal proximal tubular cells. The developmental expression of Na(+)-K(+)-ATPase, micro-calpain and heme oxygenase-1 was measured by RT-PCR techniques in rat renal cortex. In response to hypoxia Na(+)-K(+)-ATPase redistribution from the plasma membrane was almost 2-fold increased in cells isolated from mature kidneys compared with cells isolated from immature kidneys. Reoxygenation resulted in a complete reestablishment of Na(+)-K(+)-ATPase in the plasma membrane in the immature but not in the mature cells. The dissociation of Na(+)-K(+)-ATPase from the plasma membrane was associated with a reduced activity and a reduced expression of Na(+)-K(+)-ATPase in the mature but not in the immature tubular cells. The expression of micro-calpain, a factor shown to induce ischemic injury to proximal tubular cells, was significantly lower in the immature compared with the mature kidney, whereas the expression of heme oxygenase-1, a factor shown to protect from renal ischemic injury, was significantly higher in the immature kidney. The results help to explain the increased tolerance of the immature kidney to injury caused by ischemia and reperfusion.